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Description 

Field of the Invention 

The subject application generally concerns the field 
of FM radio receivers for receiving both broadcast FM 
and National Weather Service signals, and particularly 
television receivers including an FM radio for receiving 
both broadcast FM and National Weather Service sig- 
nals. 

Background of the Invention 

In the United States, the broadcast FM radio band 
occupies a band of frequencies extending from approx- 
imately 88 MHz to approximately 108 MHz. This band 
of frequencies lies between the frequencies allocated 
for broadcast television channel 6 and television cable 
channel 98. In addition, the National Weather Service 
broadcasts FM radio signals in a band of frequencies 
near 162.5 Mhz. Single-tuner multiband radio receivers 
having the capability to receive AM, broadcast FM, and 
National Weather Service radio signals, and television 
sound signals, are known from, for example, the Wind- 
sor Radio, model number 2239, FCC ID number 
BGK91F2239, manufactured in Hong Kong. 

Television receivers having the capability to receive 
broadcast FM signals are known from the prior art. The 
Dumont model RA-119A television receiver, manufac- 
tured by Allen B. Dumont Laboratories, Passaic, New 
Jersey, is an example of a class of television receivers 
having a single tuner for receiving both television signals 
and broadcast FM radio signals. This single-tuner class 
of television receivers was manufactured during the 
years 1949 to 1952 inclusive, and utilized a continuous 
tuning arrangement for tuning signals having frequen- 
cies between 44 MHz and 217 MHz. This class of tele- 
vision receivers employed a so-called split sound IF sys- 
tem, that is, a separate sound IF channel tuned to 41 .25 
Mhz. The sound signals for both television and FM radio 
were demodulated directly from signals at the television 
sound IF frequency of 41 .25 MHz. 

Modem television receivers have abandoned the 
split-sound IF system in favor of the intercarrier sound 
system, which is less complex, less costly, and more re- 
liable. The intercarrier-sound IF system takes advan- 
tage of the fact that the picture and sound carriers are 
held to close tolerances at the transmitter, ensuring that 
they are always separated by a constant 4.5 MHz. In an 
intercarrier-sound IF system, the sound IF signals are 
amplified along with the picture IF signals in a single IF 
amplifier. After amplification, the sound signals are con- 
verted to a 4.5 MHz intercarrier sound IF frequency by 
■beating" (i.e., heterodyning) the sound IF signals at 
41 .25 MHz against a signal at the picture carrier fre- 
quency of 45.75 Mhz. The television sound signals are 
then demodulated from the resulting 4.5 MHz intercar- 
rier signal. 
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Modern intercarrier-sound type television receivers 
cannot recover and reproduce broadcast FM radio 
sound signals, because FM radio signals lack a signal 
at the picture carrier frequency required by the television 
5 receiver circuitry for use in recovering the sound signal. 
Therefore, as a result of adopting the intercarrier sound 
system, television manufacturers wanting to provide the 
capability of receiving broadcast FM radio signals, add- 
ed a separate FM radio having its own tuner. 
10 US-A-5 148 280, published 15/9/92, equivalent to 
EP-A-0 470 481, published 12/2/92, entitled STEREO 
FM RADIO IN A TELEVISION RECEIVER (Wignot et 
al.) discloses a double conversion FM radio in which the 
first frequency conversion stage is the television tuner. 
is US-A-5 144 440. published 1/9/92, equivalent to EP-A- 
0 470 484, published 12/2/92, entitled NATIONAL 
WEATHER RADIO RECEPTION BY SYNTHESIZING 
ONLY THE CENTER FREQUENCY (Wignot et al.) dis- 
closes a system in which a double conversion FM radio 
20 using a television tuner as the first conversion stage can 
receive both FM radio broadcast signals and signals 
transmitted by an information, such as in the United 
States, the National Weather Service, both of which are 
processed by the same circuitry, including the same dis- 
25 crlminator circuit. 

Unfortunately, using the same discriminator circuit 
for demodulation of both FM broadcast signals and Na- 
tional Weather Service signals causes a problem in that 
' the amplitudes of the recovered signals at the output of 
30 the discriminator circuit are vastly different. Recall that 
the amplitude of the demodulated audio signal is a func- 
tion of the deviation of the FM carrier frequency from its 
nominal center frequency. Specifically, the vastly differ- 
ing amplitude problem occurs because the peak devia- 
35 tion of broadcast FM stereo radio signals is approxi- 
mately 68 kHz, while the peak deviation of the National 
Weather Service FM radio signals is only 5 kHz. The 
difference in the magnitudes of these two signals is 
equal to 20 log (68/5) = 22.67 dB. This situation would 
40 force the listener to greatly increase the volume when 
the receiver is tuned to National Weather Service sta- 
tion, and to greatly reduce the volume when tuning back 
to a broadcast FM radio station. The above-described 
problem is address in US-A-5 361 406, published 
45 1/11/94, equivalent to DE-A-4 136 471, published 
21/5/92, entitled. AUDIO LEVEL EQUALIZATION OF 
BROADCAST FM AND NATIONAL WEATHER SERV- 
ICE FM RADIO SIGNALS (Wignot, et al.) 

A television receiver incorporating a monophonic 
50 FM radio is disclosed in US-A-5 144 439, published 
1/9/92, equivalent to EP-A-0 470 519, published 
12/2/92, entitled, MONO FM RADIO IN A TELEVISION 
RECEIVER (Wignot). In this system, the FM sound IF 
carrier at 43.5 MHz is not converted to 10.7 MHz for ap- 
55 plication to a standard FM radio IC, but instead, is con- 
verted, via a separate mixer-oscillator unit, to 4.5 MHz 
for further processing by the audio processing section 
of the television receiver. When such a system is used 
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to also receive National Weather Service broadcasts, 
the problem of unequal audio levels is aggravated be- 
cause there are not only two, but three FM signals of 
different deviations (i.e., television sound, FM broad- 
cast, and National Weather Service) being applied to the 
same discriminator. 

Patent Abstract of Japan vol. 9, no. 165 (E-327) 
10.6.85 & JP-A-60 041 331 discloses an apparatus 
which can receive both TV sound and FM radio broad- 
casts. It further discloses switching the gain of the output 
amplifier depending on which broadcast is being re- 
ceived. 

SUMMARY OF THE INVENTION 

The invention is as set out in claim 1 . 
BRIEF DESCRIPTION OF THE DRAWING 

FIGURE 1 shows, in block diagram form, a televi- 
sion receiver incorporating the subject invention. 

FIGURE 2 shows the frequency response of a sin- 
gle-tuned discriminator circuit, suitable for use as the 
discriminator circuit of FIGURE 1 . 

FIGURE 3 shows, in schematic form, an embodi- 
ment of the audio level control unit of Figure 1 . 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Referring to FIGURE 1, television radio frequency 
(RF) and broadcast FM radio frequency signals are ap- 
plied an to RF input terminal of an FM trap circuit gen- 
erally designated 100. FM trap 100 will be described in 
detail below with respect to FIGURE 3. RF signals ap- 
pearing at the output of FM trap 100 are applied to a 
tuner 102. Tuner 102 includes an RF amplifier 102a for 
amplifying RF signals, and applying the amplified RF 
signals to one input of a mixer 102b. Tuner 102 also in- 
cludes a local oscillator 102c for generating a local os- 
cillator signal which when applied to a second input of 
mixer 102b heterodynes with the amplified RF signal 
and produces an output signal at the television interme- 
diate frequency (IF frequency). Tuner 102 selects a par- 
ticular RF signal under control of a tuner control unit 1 04. 
Alternatively, tuner control unit 104 may also be included 
within tuner 102. Tuner control unit 1 04 applies a tuning 
control signal to tuner 102 via a wire 103, and applies 
bandswitching signals via a control bus 103*. The tuning 
control signal and bandswitching signals control the fre- 
quency at which local oscillator 102c oscillates, thus de- 
termining which RF signal is converted (heterodyned) 
to the IF frequency. Tuner control unit 104 is controlled 
by a controller 110. Controller 110, which may be a mi- 
croprocessor or microcomputer, includes a central 
processing unit (CPU) 112, a read-only memory (ROM) 
114, and a random access memory 116. Controller 110 
receives user-entered control signals from a local key- 
board 122, and from an infrared (IR) receiver 120. IR 



receiver 120 receives and decodes remote control sig- 
nals transmitted by a remote control unit 125. 

The intermediate frequency (IF) signal produced by 
tuner 102 is applied to a surface acoustic wave (SAW) 
s filter preamplifier 105 which amplifies the IF signal and 
applies it, via SAW filter 106 to a video signal processing 
unit 130. video signal processing unit 130 comprises a 
video IF (VIF) amplifying stage, an automatic gain con- 
trol circuit (AGC), an automatic fine tuning circuit (AFT), 

10 a video detector, and a sound I F (SIF) amplifying stage. 
Processing unit 1 30 produces a baseband composite 
video signal (TV), and a sound carrier signal. The sound 
carrier signal is applied to an audio signal processor unit 
1 35. Audio signal processor unit 1 36 produces an audio 

is signal and applies it to an audio amplifier unit 1 37. Audio 
amplifier unit 137 produces an amplified baseband au- 
dio signal and applies it to a speaker 138 for sound re- 
production. Units 130, 136, and 155 are portions of a 
so-called "one-chip" signal processing integrated circuit 

20 (|C) 128. 

The baseband video signal (TV) is coupled to a vid- 
eo processor unit 155 and a kine driver amplifier 156, 
and ultimately displayed on a display screen of a display 
device 1 58. Video signals are also applied to a sync sep- 

25 arator unit 1 60 which derives vertical and horizontal syn- 
chronizing signals therefrom. The derived vertical and 
horizontal signals are applied to a deflection unit 170 for 
the production of deflection signals for application to the 
yoke assembly of display device 158. Under control of 

30 controller 110, an on-screen display processor 140 gen- 
erates character signals, and applies them to a second 
input of video signal processor 1 55, for display on dis- 
play device 158. The circuitry described thus far, with 
the exception of the particular FM trap shown in FIGURE 

35 1 , is known from the RCA CTC 1 56 color television chas- 
sis. 

The intermediate frequency (IF) signal produced by 
tuner 102 is also applied, via the SAW preamplifier 105, 
and via a 43.5 Mhz bandpass filter 1 45, to an oscillator- 

40 mixer circuit 180. Oscillator-mixer circuit 180 may be a 
simple, low-cost discrete component self-oscillating 
mixer circuit, or may be a commercially available crystal- 
controlled unit such as the TEA5591 A, manufactured by 
Philips. A low-cost discrete component self-oscillating 

45 mixer circuit is described in detail in copending U. S. 
patent US- A-5 144 439. 

Television tuner 102 is used as the first frequency 
conversion stage of a double conversion tuner for the 
FM broadcast band, wherein the second frequency con- 

50 version stage of the double conversion tuner is provided 
by oscillator-mixer circuit 180. That is, a particular FM " 
radio signal is selected and converted in frequency from 
one of the FM radio band of frequencies, to a first inter- 
mediate frequency of 43.5 MHz. The value 43.5 MHz is 

5S important and its selection will be discussed below 

The signals at the first IF frequency are then heter- 
odyned in mixer 180b with a 48.0 MHz oscillator signal 
produced by oscillator-mixer circuit 180. The result of 
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the heterodyning process is an FM radio signal at the 
nominal TV sound IF frequency of 4.5 MHz, which is 
then filtered in a ceramic resonator 182. Signals at the 
output of ceramic resonator 1 82 are then amplified, and 
detected by the normal television sound IF processing 
circuitry in processor unit 1 30, in the normal manner. 

Tuner 102 is of the frequency synthesis (FS) type, 
which means that the frequency of the local oscillator 
can be changed in a series of steps of a given size under 
control of controller 110. In FM reception mode, control- 
ler 110 causes oscillator 102c to change its frequency 
in 31.25 kilohertz steps. This means that there can be 
a mistuning of an FM station by a maximum of 31.25 
kHz/2, or 15.625 kHz error. This is acceptable because 
the FM broadcast frequencies are spaced 200 kHz 
apart. 

The selection of 43.5 MHz as the frequency for the 
first IF of the double conversion FM radio receiver will 
now be explained. As is well known, the amplitude vs. 
frequency characteristic of the tuner is substantially 
shaped like a haystack, with the chroma carrier and pix 
carrier residing at respective sides of the haystack ap- 
proximately 3 db down from the maximum. The approx- 
imate center point of the haystack between these two 
carriers is 44 Mhz. One skilled in the art might believe 
that this would be the optimum frequency for the first IF 
of the FM radio system. However, 44 Mhz is almost ex- 
actly the half frequency value of the lowest FM radio fre- 
quency (at 88.1 MHz), and would cause the following 
problem. The frequencies of the signals applied to a mix- 
er are doubled by the action of mixing. Most of these 
products are out of band and filtered out by tuned circuits 
coupled to the output of the mixers. If 44 MHz is used 
as the first IF frequency, then local oscillator 1 02c would 
oscillate at 1 32. 1 MHz in order to tune an 88. 1 MHz FM 
carrier. In that case the following signals would be pro- 
duced, 

132.1 MHz - 88.1 MHz = 44 MHz 

(the desired signal); and 

2X88.1 MHz -132.1 MHz = 44.1 MHz 

(undesired image). The undesired image signal is well 
within the bandwidth of the second IF This situation 
causes interference and distortion at the system audio 
outputs. This is further complicated by the fact that tuner 
FM traps give very little attenuation at 88. 1 MHz causing 
intermodulation distortion in the tuner to happen at rel- 
atively low input signal levels. Frequencies greater than 
44 Mhz, but less than the pix carrier at 45.75 MHz, would 
cause image problems on higher FM radio stations. The 
best value therefore is one below 44 MHz, but higher 
than the color carrier at 42.1 7 MHz (because going low- 
er than the color carrier would cause the signal to drop 
rapidly down the "haystack"). The value 43.5 MHz is 
close enough to the crest of the haystack to provide 
symmetrical signals, and far enough away from 44 MHz 
to avoid image interference problems. When 43.5 MHz 



is selected as the first IF frequency, local oscillator 102c 
would be controlled to oscillate at 1 31 .6 MHz in order to 
select an FM carrier at 88.1 MHz. this produces the fol- 
lowing output signals, 

131 .6 MHz - 88.1 MHz = 43.5 MHz 

(the desired signal); and 

2 X 88.1 MHz - 131.6 MHz = 44.6 MHz 

10 (undesired image). The undesired image signal is now 
1.1 MHz away from the desired signal, is well outside 
the 300 kHz bandwidth of the second IF stage, and will 
not cause distortion. In fact, a signal having a frequency 
between 43.5 MHz and the color subcarrier frequency, 

is is a good candidate for the first IF of the above-de- 
scribed double conversion tuner. 

In operation, controller 110 receives a command, 
via local keyboard 122, or via IR receiver 120, to enter 
the FM radio mode. In response, controller 110 applies 

20 a signal to the base of transistor Q1 via resistor R1. 
Transistor Q1 switches on and provides a source of sup- 
ply voltage to a voltage regulator circuit R2, D2 which in 
turn provides power (VCC) to operate oscillator-mixer 
circuit 180. 

25 The RF amplifier is gain controlled to operate at 
maximum gain and I F AGC is also set to maximum gain. 

Surprisingly, it was found that an FM trap produces 
a beneficial effect in a television receiver utilizing a sin- 
gle tuner for receiving both television signals and broad- 

30 cast FM radio signals. Specifically, the FM trap attenu- 
ates the FM radio signals which would otherwise have 
too great an amplitude at the television tuner input. It is 
also recognized herein that the FM trap should exhibit 
a frequency response having relatively sharp "skirts" to 

35 minimize interference with signals of adjacent television 
channels, and having a substantially flat band reject re- 
gion to provide FM signals having a substantially uni- 
form amplitude throughout the FM radio broadcast 
band. 

40 it is also recognized herein that the subject appara- 
tus can be used to tune broadcasts of information serv- 
ices, such as in the United States, the National Weather 
Service (NWS). These broadcasts are allocated to the 
following seven frequencies: 162.400 MHz, 162.425 

45 MHz. 162.450 MHz, 162.475 MHz, 162.500 MHz, 
162.525 MHz, and 162.550 MHz. Only one of these fre- 
quencies is assigned to a given geographic area. Typi- 
cal weather radio receivers provide a switch for select- 
ing one of three crystal controlled frequencies for receiv- 

so ing the broadcast. 

It is further recognized herein that when NWS mode 
is selected only the center of the NWS band need be 
tuned. This is true for three reasons. First, the IF filters 
have a 1 90 kHz 3db bandwidth which is greater than the 

ss 1 50 kHz total ch annel spacing of the NWS band. Sec- 
■^DticnnTdiscriminator used performs well, even +/- 1 000 
kHz from the tuned frequency. Third, there is little or no 
overlap of the NWS stations (because the NWS fre- 
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quencies are reserved, and because there is only one 
transmitter operating in a given area). 

The subject invention will now be described with ref- 
erence to FIGURES 2 and 3. FIGURE 2 shows the fre- 
quency response 200 of a typical FM discriminator unit, 
such as discriminator unit 1 83 A n FIGURE 2, the symbol 
coq represents the frequency to which the discriminator 
is tuned. The symbol cof represents the nominal or center 
frequency of the FM carrier to be demodulated. The fre- 
quency o>f is displaced from the tuned frequency wq by 
an amount 5, such that the center frequency lies on the 
lower slope of frequency response 200 in the approxi- 
mate center of a substantially linear region extending 
between points a and b. For a given frequency deviation 
Acd, of the FM carrier signal, a corresponding signal am- 
plitude change AV 1 is produced. Thus, a frequency 
modulated (FM) carrier signal can be demodulated by 
applying the carrier to a discriminator unit exhibiting the 
characteristics shown in FIGURE 2. That is, a frequency 
deviation of the FM carrier towards point a will produce 
a larger amplitude output signal, and a frequency devi- 
ation of the FM carrier towards point b will produce a 
smaller amplitude output signal. 

As noted above, the same discriminator unit (i.e., 
discriminator unit within television signal processing IC 
128) is used for the demodulation of FM broadcast (i.e. 
wideband) signals and signals transmitted by the Na- 
tional Weather Service (i.e., narrowband signals) and 
television sound signals. Broadcast monophonic FM ra- 
dio signals have a maximum frequency deviation of ±75 
kHz for full dynamic range, and broadcast stereophonic 
(stereo) FM signals have a maximum frequency devia- 
tion of approximately ±68 kHz for dynamic range (ap- 
proximately 1 0% of the deviation is used by the pilot sig- 
nal required for stereo demodulation). The ±68 kHz fre- 
quency deviation is represented in FIGURE 2 by the 
symbol Ag^. The frequency modulated carrier transmit- 
ted by a television station is exhibits a maximum fre- 
quency deviation of ±25 kHz for full dynamic range. The 
±25 kHz frequency deviation is represented in FIGURE 
2 by the symbol Acog. The frequency modulated carrier 
transmitted by the National Weather Service is a narrow 
band signal, that is, it exhibits a maximum frequency de- 
viation of ±5 kHz for full dynamic range. The ±5 kHz fre- 
quency deviation is represented in FIGURE 2 by the 
symbol Aco^ 

When signals of the National Weather Service hav- 
ing a frequency deviation of ±5 kHz (Aco^ are applied to 
discriminator 1 83 they produce a corresponding output 
signal amplitude in the range shown as AV 3 . For sim- 
plicity, FIGURE 2 is not drawn to scale. If it were, the 
great difference (approximately 22.67 dB) between AV 1 
and AV 3 would even more apparent. The unfortunate 
result of the great difference in output amplitudes of the 
demodulated signals of the broadcast FM band and the 
National Weather Service FM band is that a listener who 
is tuned to a broadcast FM station would experience a 
great volume reduction when changing channels to a 



National Weather Service station. The listener would 
then be forced to increase the volume by adjusting the 
volume control in an attempt to reestablish a normal au- 
dio level. It is important to note that the output signal 
5 amplitude from the discriminator for National Weather 
Service signals is so low that even at maximum the vol- 
ume setting the reproduced audio would be unaccepta- 
bly low. After having increased the volume setting to its 
maximum position, if the listener then changes channels 

io back to a broadcast FM station, the volume setting 
would be much too high forcing the listener to once 
again adjust it for a comfortable listening level. Such re- 
peated readjustment of volume when changing between 
stations in different FM bands is extremely annoying to 

is a listener. 

It is herein recognized that the advantageous use 
of the same circuitry, from antenna terminals to speak- 
ers, for the reception and reproduction of the grossly dif- 
ferent FM broadcast radio signals and signals of the Na- 

20 tional Weather Service, and for television sound signals, 
created the new unequal-amplitude problem described 
above. In order to solve the above-described problem 
some means must be provided for equalizing the ampli- 
tudes of signals demodulated from carriers of the two 

25 FM bands and the television sound signals. 

Referring again to FIGURE 1 , an audio control unit 
1 90 is coupled to receive volume control (VOL) and gain 
switching control (A and B) signals from controller 110. 
Audio level control unit 190 supplies volume control 

30 (VOL) signals to the audio amplifier portion 1 36 of signal 
processor unit 128, via control line 197, and supplies a 
gain control signal (GAIN) to audio amplifier unit 1 37 via 
control line 198. FIGURE 3 shows the circuitry of audio 
level control unit 1 90 in detail. Audio level control unit 

35 190 automatically switches amplifier 137 from a first 
gain setting to a second gain setting, and switches the 
range of volume control to audio processor unit 1 36 from 
a first range to a second range, to compensate for the 
unequal amplitude input signals. The gain setting and 

40 volume control range (i.e., degree of attenuation) for 
each mode is set forth in Table 1 as follows. 



TABLE 1 



MODE 


ATTENUATION 


GAIN 


TV 

NWS j 
FM 


LESS 

NORMAL 

NORMAL 


NORMAL 

HIGH 

NORMAL 



50 The circuit of FIGURE 3 accomplishes the desired 
functions of Table 1 as follows. A voltage divider ar- 
rangement comprising resistors R301, R302, R303, 
R304, and R305 is coupled between a voltage source 
(+Vcc) and ground. The voltage developed at the junc- 

55 tion of resistors R302 and R303 ( node C) is coupled to 
the control input of an attenuator shown within dotted 
box 328. Dotted box 328 illustrates a portion of the cir- 
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cuitry of signal processing integrated circuit (IC) 128 of 
FIGURE 1 . A volume control signal (VOL) is coupled to* 
node C via a coupling resistor R301, and modifies the 
control voltage developed at node C. The volume con- 
trol signal (VOL) is generated in controller 110 and cou- 
pled to resistor R301 via control line 192 of FIGURE 1. 
A transistor Q301 of a transistor switch arrangement al- 
so comprising resistors R306 and R307, has its collector 
coupled to the junction of resistors R303 and R304, and 
its emitter coupled to ground. Control signal A, coupled 
via control line 194, exhibits an active high (i.e., +5v) in 
TV mode, and an active tow (approximately Ov) in FM 
and NWS modes. In TV mode Q301 is turned on in re- 
sponse to signal A, and effectively shorts out (i.e., by- 
passes) resistor R305, and changing the voltage divider 
ratio. That is, the voltage developed at node C with Q301 
off is equal to (R303 +R305) / (R302 + R303 +R305) * 
Vcc. The voltage developed at node C with Q301 on is 
equal to (R303 ) / (R302 + R303) * Vcc. This change in 
ratio results in less attenuation for TV sound signals with 
respect to the attenuation experienced by broadcast FM 
signals, to compensate for the difference in amplitude 
between FM broadcast radio signals and amplitude of 
the television audio signals. 

Dotted box 337 contains a typical audio amplifier 
suitable for use with the invention, and corresponding 
to the audio amplifier 1 37 of FIGURE 1 . Audio amplifier 
is gain-controllable by means of changing the feedback 
ratio of resistor arrangement R316, R317, and R318, by 
by-passing resistor R318 with a saturated transistor 
Q302. Shorting out resistor 318 increases the gain of 
amplifier 337 substantially (.i.e., approximately 22db). 
Transistor Q302 is turned on in response to an active 
high level control signal B coupled via control line 196 
of FIGURE 1 in NWS mode. Remember that during 
NWS mode signal A is in its low state. Thus the attenu- 
ation control signal provided to the attenuator of circuit 
328 is in its normal range. In broadcast FM mode, both 
signals A and B are low, causing both attenuation and 
gain to be at there normal settings. Thus, the audio lev- 
els of TV, FM broadcast radio, and National Weather 
Service, are equalized. 

It is herein specifically recognized that the subject 
invention is also useful in videocassette recorders 
(VCRs). The term television receiver, as used herein, 
includes television receivers having a video display de- 
vice (commonly known as television sets) and television 
receivers without a display device, such as VCRs. 



Claims 

1 . A television receiver including an FM radio receiver, 
comprising: 

tuner means (102) for receiving television RF 
signals, and wideband FM radio RF signals in 
a first band of frequencies, and narrowband FM 
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radio signals in a second band of frequencies: 
said tuner means (102) selecting a particular 
RF signal from a plurality of RF signals in re- 
sponse to a first control signal, converting the 
frequency of said selected signal to an interme- 
diate frequency and developing said selected 
intermediate frequency signal at an output; 
intermediate frequency (IF) amplifier means 
(1 28, 1 30) for amplifying said selected interme- 
diate frequency signal; 

control means (104,110) for generating said 
first control signal for causing said tuner means 
(102) to select said particular FM radio RF sig- 
nal; 

conversion means (128,130) for converting 
said intermediate frequency signal to a signal 
at the television intercarrier sound frequency; 
further comprising 

means (130) for demodulating audio signals 
from said signals at said television intercarrier 
sound frequency, said signals at said intercar- 
rier sound frequency being one of television 
sound signals, broadcast FM signals, and nar- 
rowband FM signals; 

audio processing means (136) having volume 
control means for controlling audio volume, 
said audio processing means (136) receiving 
said demodulated audio signals, said audio 
processing means (1 36) being controlled in re- 
sponse to a second control signal generated by 
said control means (110) to produce said tele- 
vision sound signals at a higher level than said 
narrowband FM signals and said broadcast FM 
signals; 

audio amplifier means (1 37) for audio signals 
from said audio processing means (136) and 
amplifying said audio signals, said audio ampli- 
fier being controlled to amplify signals in one of 
a low gain mode and a high gain mode of op- 
eration in response to a third control signal; 
said control means (110) generating said third 
control signal for causing said audio amplifier 
means (1 37) to switch from said low gain to said 
high gain mode of operation when said tuner 
means (102) is controlled to tune one of said 
narrowband FM radio RF signals in said second 
band of frequencies. 

The receiver of claim 1 characterized in that said 
means for demodulating (1 30) includes a single dis- 
criminator circuit, and said single discriminator cir- 
cuit is used for demodulating said television sound 
signals, said wideband signals, and said narrow- 
band signals. 
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Patentanspruche 

1. Fernsehempfanger mit einem FM-Rundfunkemp- 
fanger, umfassend: 

5 

Tunermittel (102) zum Empfangen von Fern- 
seh-HF-Signalen, von Breitband-FM-Rund- 
funk-HF-Signalen in einem ersten Frequenz- 
band und von Schmatband-FM-Rundfunk-Si- 
gnalen, wobei die Tunermittel (102) ein be- 10 
stimmtes HF-Signal aus einer Vielzahl von HF- 
Signaien in Abhangigkeit von einem ersten 
Steuersignai auswahlen, die Frequenz des 
ausgewahlten Signals in eine Zwischenfre- 
quenz umwandeln und das ausgewahlte Zwi- *5 
schenfrequenz-Signal an einem Ausgang er- 
zeugen; 

Zwischenf requenz-(l F)-Verstarkermrttel (1 28, 
230) zur Verstarkung des ausgewahlten Zwi- 
schenfrequenz-Signals; 20 
Steuermitte! (104, 110) zur Erzeugung des er- 
sten Steuersignals, urn die Tunermittel (102) zu 
veranlassen, das bestimmte FM-Rundfunk- 
HF-Signal auszuwahlen; 

Umwandlungsmittel (128, 130), urn das zwi- 25 
schenfrequenz-Signal in ein Signal mit der 
Fernseh-zwischentrager-Tonfrequenz umzu- 
wandeln; ferner umfassend: 
Mittel (130) zum Demodulieren von Audiosi- 
gnalen von den Signalen mit der Fernseh-Zwi- 30 
schentrager-Tonfrequenz, wobei die Signale 
mit der Zwischentrager-Tonfrequenz entweder 
Fernseh-Tonsignale Oder Rundfunk-FM-Signa- 
le Oder Schmalband-FM-Signale sind; 
Audio- Verarbeitungsmittel (136) mit Lautstar- 35 
keregelmitteln zur Regelung der Audio-Laut- 
starke, wobei Audio-Verarbeitungsmittel (136) 
die demodulierten Audiosignale empfangen, 
wobei die Audio-Verarbeitungsmittel (136) in 
Abhangigkeit von einem zweiten Steuersignai 40 
gesteuert werden, das von den Steuermitteln 
(110) erzeugt wird, urn die Fernseh-Tonsignale 
mit einem hdheren Pegel als die Schmalband- 
FM-Signale und die Rundfunk-FM-Signale zu 
erzeugen; 45 
Audio- Verstarkermittel (137) fur Audiosignale 
von den Audio-Verarbeitungsmitteln (136), die 
die Audiosignale verstarken, wobei der Audio- 
Verstarker gesteuert wird, um die Signale in ei- 
nem Betrieb mit niedriger Verstarkung Oder in so 
einem Betrieb mit hoher Verstarkung in Abhan- 
gigkeit von einem dritten Steuersignai zu ver- 
starken; 

wobei die Steuermittel (110) das dritte Steuer- 
signai erzeugen, um die Audio-Verstarkermittel 55 
(137) zu veranlassen, von dem Betrieb mit 
niedriger Verstarkung auf den Betrieb mit hoher 
Verstarkung umzuschalten, wenn die Tunermit- 
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tel (102) gesteuert werden, um auf eines der 
Schmalband-FM-Rundfunk-HF-Signale in dem 
zweiten Frequenzband abzustimmen. 

2. Empfanger nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Mittel zur Demodulation (130) ei- 
ne einzige Diskriminatorschaltung enthalten, die 
dazu verwendet wird, die Fernseh-Tonsignale, die 
Breitbandsignale und die Schmalbandsignale zu 
demodulieren. 



Revendications 

1 . Recepteur television 6quipe d'un recepteur de radio 
FM, comprenant: 

un moyen syntoniseur (102) servant a recevoir 
les signaux HF de television et les signaux HF 
de radio FM a large band© sur une premiere 
bande de frequence ainsi que des signaux de 
radio FM a bande etroite emis sur une seconde 
bande de frequences, ledrt systeme syntoni- 
seur (102) seiectionnant un signal HF particu- 
lier a partir de plusieurs signaux HF en reponse 
a un premier signal de contrdle, qui va convertir 
la frequence dudit signal s6lectionne en une 
frequence intermediate et d6velopper ladite 
frequence intermediate s6lectionn6e au ni- 
veau d'une sortie ; 

un moyen amplificateur a frequence interme- 
diate Fl (128, 130) servant a amplifier ledit si- 
gnal a frequence intermediate seiectionne ; 

un moyen de commande (104, 110) servant a 
g6n6rer ledit premier signal de commande afin 
de permettre audit systeme syntoniseur (102) 
de selectionner ledit signal HF radio FM 
specif ique ; 

un moyen de conversion (128, 130) servant a 
convertir ledit signal de frequence intermediai- 
re en un signal emis sur la frequence son inter- 
porteuse de television; comprenant 
6galement ; 

un moyen (130) servant a d6moduler les si- 
gnaux audio desdits signaux emis sur la fre- 
quence son interporteuse de television (lesdits 
signaux emis sur ladite frequence de son inter- 
porteuse etant un type de signaux son televi- 
sion), des signaux de diffusion FM et des si- 
gnaux FM a bande etroite ; 

un moyen de traitement audio (136) dote d'un 
systeme de commande du volume servant a 
contrdler ie volume audio, ledit systeme de trai- 
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tement audio (136) recevant lesdits signaux 
audio demodules, (edit systeme de traitement 
audio (136) etant contrdte en r^ponse a un se- 
cond signal de commande gen6r6 par ledit sys- 
* teme de commande (110) afin de produire les- s 
dits signaux de son television a un niveau plus 
eleve que lesdits signaux FM a bande etroite et 
lesdits signaux de diffusion FM ; 

un moyen amplificateur audio (137) pour si- io 
gnaux audio depuis ledit systeme de traitement 
audio (136) et pour amplifier lesdits signaux 
audio, ledit amplificateur audio 6tant contrdle 
pour amplifier les signaux sur un des modes de 
gain bas et un mode de fonctionnement a gain is 
elev6 en reponse a un troisieme signal de 
commande ; 

ledit systeme de commande (110) g6ne>ant le- 
dit troisieme signal de commande pour permet- 20 
tre audit systeme amplificateur audio (137) de 
commuter depuis ledit mode d'op6ration a gain 
bas jusqu'audit mode a gain haut lorsque ledit 
systeme syntoniseur (102) est control^ pour 
syntoniser un desdits signaux HF radio FM a 25 
bande etroite dans ladite seconde bande de 
frequences. 

Recepteur de la Revendication 1 caracterise en ce 
que ledit systeme de demodulation (1 30) comprend 30 
un circuit a simple discriminateur et ledit circuit a 
simple discriminateur servant a demoduler lesdits 
signaux de son television, lesdits signaux a large 
bande et lesdits signaux a bande 6troite. 
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